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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 2, p 69 (USSR)

AUTHORS: Mal'tsev, M.V., Livanov, V.A., Kuznetsov, K.I., Glazov, V.M.

TITLE: Modifying the Str‘\:ét:;;e of Ingots of Industrial Aluminum Alloys
(Modifitsirovaniye struktury slitkov promyshlennykh alyuminiyevykh
splavov)

PERIODICAL: V sb.: Metallurg. osnovy lit' ya legkikh splavov. Moscow,
Oborongiz, 1957, pp 140-154

ABSTRACT: A detailed study was made of the effect had by modification on
the mechanical and technical properties of Al alloys. Tested
were a D16 (aircraft Duralumin) alloy composed of 4.5 percent
Cu, 1.52 percent Mg, 0.6 percent Mn, 0.15 percent Fe, and
0.25 percent Si and an AMts (aircraft aluminurn) alloy composed
of 1.62 percent Mn, 0.26 percent Fe, and 0.2 percent Si, the
rest being Al. The alloys were prepared from industrial Al waste
(mark AO), electrolytic Cu, Mg, and an Al-Mn alloying element.
Ti was added as the modifying agent. The smelting was done in an
SAN-type electric furnace with a capacity of up to 2,000 kg. The
ingots were semicontinuous-cast. The basic tests were made on

Card 1/2 round ingots 170 mm in diameter. The following emerged from
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Modifying the Structure of Ingots of Industrial Aluminum Alloys

the tests: 1) the most intensive size reduction cf the grain was
observed with Ti concentrations of 0.05- 0.1 percent; for better
assimilation of the Ti by the alloy the former had to be introduced
as a diluted alloying element (with a 3-4 percent Ti content) at
the beginning of smelting, along with the basic charge; it was not
desirable to superheat the modified alloy to temperatures

> 740-760°; 2) as a result of the double smelting the Ti content
dropped by more than 0.01 percent; 3) the modification interfered
to some degree with liquation within the ingot; 4) the greatest im-
provement in the mechanical properties was observed when Ti
concentrations were such as to produce maximum size reduction

of the grain (i.e., 0.07-0.1 percent).
G.S.

1, Aluminum alloys-=Modification
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LIVANOV, V. A. and YELAGIN, V. I. (Cand. Tech. Sci.)

"The Extrusion Effect at Elevated Temperatures.” In book - Physical Metallurgy and
Technology of Heat Treatment. Moscow, Oborongiz, 1958, 179 p.

An investigation of the "extrusion effect” (increased strength as a eesult of the extrusion
process) in aluminum-magnesium alloys with additions of chromium and manganese { together
and separately) shows that these alloys retain thelr increased strength evan after cold
drawing. It is further shown that the extrusion effect 1s preserved at elevated temperature
(300° C) and is observed both in the short-time strength test and in the long-time hardness
test. There are 10 references, of which 8 are Scviet and 2 German.
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LIVALOV, V. A, and YELAGIN, V. I. (Cand. Tech. Sci.)
~—\

. "Investigation of k AMg6 Heat-resistant Alloy with Additions of Iron and Niclel."
In gook - Physical Metallurgy and Technolopy of Heat Treatment. Moscow, Oborongiz,
1958, 179.

The authors investigation shows that swall additions of iron (0.008-C9%) and ﬁickel
(0.17-0.72f) do not improve the mechanical properties of AMgh alloy (el - &% Mg) at elevated
temperatures. There are T references, of which 5 are Soviet, 1 is English, and 1 German.
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- LIVANOY, V. A. (Cand. Tech. Sci.)
—/.

VOZDVIZHENSKIY, V. M, (Cand. Tech. Sci.)

"Recrystallization of Aluminum- nganesg All In Dook-  Fhysical Metallurgy
ani Technology of Heat Treatment. 08GOV, orongf z, 1956, 179 p.
The authors study the recrystallizaton process of aluninum-vanganese alloys are affected
by the amount of manganese in solid solution, the quantity and distritution of dispersed
phases, end nonuniformity of chemical composition and struzture. There are 18 references
of vhich 8 are Soviet, 8 Euglish, and 2 German.
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!g ~ LIVANGV, V. A, VOZDVIZHENSKIY, V. M.
k
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"Effect of Addition Elements on the Solubility of Manganese in Alumimum.” In book-
Physical Metallurgy and Technology of Heat Treatment, Moscow. Obororgiz, 1958. 179 p.

XX The authors study the effect of swall amounts of ivon s silicon, ard titanium on the
solubility of manganese in aluminum., There are 15 references, of which 3 are Soviet,
8 English, and 4 German.
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Vsesoyuznaya konferentsiya po legkim splavam. 2d, Moscow, 1955
Legklye splavy, [vyp. I] Metallovedeniye, termichesksya obrabotka,
1it'ye 1 obrabotka davleniyem; [ osnovnyye doklady konferentsiii
(Light Alloys. no. 1: Physical Metallurgy, Heat Treatment, Casting,
and Forming; Principal Reports of the Conference), Moscow, Izd-vo
AN SSSR, 1958. 497 p. 3,000 copies printed.

Sponsoring Agency: Akademlya nauk SSSR. Institut metallurgil, USSR.
Ministerstvo aviatsionnoy promyshlennosti,

Resp. Ed.: Fridlyander, I.N., Candldate of Technical Sciences; Eds. of
Publishing House: Rzheznlkov, V.S. and Chernov, A.,N.; Editorial A
Board of set: Petrov, D.A., Doctor of Technlcal Sciences, Professor,
Belov, A.F.; Drits, M.Ye., Candldate of Technical Sciences;

Livanov, V.A., Candidate of Technical Sciences; Sharov, M.V., Candi-
date of Technlcal Sciences; Korneyev, N.I., Doctor of Technical

.~ Sciences, Professor.
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Light Alloys. no. 1l: (Cont.) 1017

PUﬁPOSE: This book 1is intended for metallurgists, machine designers,
and other scientific and industrial personnel, as well as for
faculty members and students of vuzes.

COVERAGE: The articles in the book contaln new information on such
subjects as the effect of alloying elements on the strength and
heat resistance of aluminum- and magnesium-base alloys, structural
modification of alloys for the improvement of theilr properties,
controlling the structure and properties of alloys by regulating
the conditions under which the alloys are made, and certain aspects
of the casting, heat treatment, and forming of light metals. The
book is also concerned with the development of new light alloys, the
production of semifinished products, and with the present state and
future development of the casting and forming of light alloys. No
personalities are mentioned.
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Light Alloys. no. 1l: (Cont.) 1017

TABLE OF CONTENTS:

Preface 3
PART I. GENERAL QUESTIONS OF THE DEVELOPMENT OF LIGHT ALLOYS 5

Petrov, D.A. Certain Questions in the Fleld of Development of
Light Alloys ' 5

Belov, A.F. Technological Progress in the Production of Light
Alloys in the USSR 17

Korneyev, N.I. Improvements In the Technology of Forming Light
Alloys 39

PART II. PHYSICAL METALLURGY AND HEAT TREATMENT OF LIGHT ALLOYS

Fridlyander, I.N. An Investigation of High-strength Formable
Aluminum Alloys of the Syst¢tem Al-Zn-Mg-Cu kg
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Petrov, D.A. and Nagorskaya, N.D. An Investigation of a Part of
the Constitution Diagram of the System Al—Cu-Mg-Zn

Livanov, V.A.; Shilova, Ye.I.; Golokhmatova, T.N,; and Nikitayeva,0.G.

Ways ol Strengthening Aluminum Alloys for Performance at Elevated
Temperatures 88

Shilova, Ye.I. Changes in the Mechanical Propertles of Aluminum-
Copper—Magnesium Alloys Produced by Plastic Deformation in the

Freshly Quenched State and by Short-time Annealing at 200° ¢, 123
Afanas'yev, Ya.Ye. The Newer Magnesium Alloys 133
Drits, M.Ye.; Sviderskaya, Z.A.; Kadaner, E.S.; and Vashchenko,A.A.
Magnesiun Alloys for Performance at Elevated Temperatures 147
Kolobnev, I.F. Effect of Chemical and Phase Compositlon on the
Properties of Cast Aluminum Alloys at Elevated Temperatures 157
Card 4/8

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000930220019-5"



e

"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000930220019-5

S ETENENLI 3 PR IR Iv s 35 ¥

AR GO D R RTINS S YOS SRR MR etat © 4 WTITIASIM 10 LS 3 V0T s e T § S e I e e &3

SOV/137-58-10-21658

-,Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 10, p 173 (USSR)

AUTHORS: \ki_\éyx._l,ﬁu_ Shilova, Ye.l., Golokhmatova, T.N.,
‘ Nikitayeva, O.G.

TITLE: Methods of Hardening Aluminum Alloys Intended for Operation

at Elevated Temperatures (Puti uprochneniya alyuminiyevykh
splavov dlya raboty pri povyshennykh temperaturakh)

PERIODICAL: V sb,: Legkiye splavy. Nr 1. Moscow, 1958, pp 88-122
ABSTRACT: Investigations were performed in order to determine the
effect of various degrees of cold hardening, as well as of con-
ditions of artificial aging (AA), on the mechanical properties
of sheets of D16 alloy (A) at room temperature and at elevated
temperatures. The initial material consisted of hot-rolled
sheets of the D16 A which had been tempered only, or were
tempered and subjected to natural aging for a period of five
days; the sheets of the A were work-hardened by means of rol-
ling with reductions equivalent to 5, 10, 15, 20, 25, and 30%.
AA of work-hardened sheets, as well as sheets which have not
. been so treated, was accomplished at temperatures of 150,
Card 1/2 170, 190, and 200°C, the soaking time being 6, 8, 10, and 12
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SOV/137-58-10-21658
-Methods of Hardening Aluminum Alloys (cont.)

hours, respectively. Optimal AA conditions, established on the basis of
studies of properties of the A's at room temperature, were maintained dur-
ing tests at elevated temperatures. The laws governing the changes occur-
ring in the properties of the A relative to the temperature of AA are ident-
ical both at room temperature and at elevated temperatures. Specimens
which have been aged at 170-180° possess maximal valucs of og and op,

but exhibit very low values of 6. At lower temperatures of AA (130-1500),
the strength characteristics of the A's are somewhat impaired, but the §
values are increased. Conducting the AA at a’temperature of 190-200° re-
sults in a lowering of all mechanical properties of the A. It has been estab-
lished that the strength of tempered and naturally aged D16 A is favorably
affected by work hardening at temperatures of 100-200°. Work hardening
(5-20% reduction) increases the %y of sheets of the D16 A by as much as
10-15% at a temperaturz of 100° and by 13-18% at a temperature of 150°,
Optimal conditions for processing of sheets of D16 consist of tempering
operations and work hardening by means of rolling with reductions of 5-20%
followed by AA (130-150° for 10-20 hours). Problems on the nature of hard-
ening of an A by means of mechanical working of it after the operations of
tempering and prior to the process of AA are discussed. 1. Aluminum alloys--Herdening
Card 2/2 1. Aluminum alloys--Temperature factors
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AUTHORS: . Livanov, 7, A., Bukhanova, A. A., 50V/163-58-4-44 /41
“Kolachev, Behi—

TITLE: Influence of Hydrogen on the Mechanical Properties of Titanium

and Its Alloys (Vliyaniye vodoroda na mekhanicheskiye svoystva
titana i yego splavov)

PERIODICAL: Nauchnyye doklady vysshey shkoly. Metallurgiya, 1958, Nr 4,
_ pp 248-254 (USSR)

ABSTRACT: This investigation concerned the kinetics of the interaction
of titanium and its alloys with hydrogen, as well as the
influence of hydrogen on the mechanical properties of titanium
and its allsys, using domestic technically pure titanium as
starting material., For the time being, the investigation was
restricted to the influence of hydrogen on the mechanical
properties of titanium and its alloys in the form of smooth
specimens with medium rates of deformation at room temperature,
Pechnically pure titanium and its alloys VT-3, VI-3-1, VE-6,
Vi~n~1 were investigated. The first three alloys are o<+
alloys, the last is an o~titanium alloy.- The investigations
showed that ali four alloys absorb the hydrogen more intensely
than the technizally pure titanium. This seems to be caused by

Card 1/2 the smaller diffusion rate of hydrogen in titarium in the
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Influence of Hydrogen on the Mechanical Properties SOV/163-58<4=44 /47
of Titanium and Its Alloys :

pressnce of alloying components, The strength characteristics
of the technically pure titanium depend, in a wide range of
sovcentration, very Little on the hydrogen content, while the
stretshing and transverse contraction decrease "vith an increase
in hydrogen content., But in the ranges corresponding to real
conditions of production, the limit of strength, the flow limit,
the stretching, and the transverse contraction are virtually
independent of the hydrogen content., The nctech impact strength
shanges 1ittie up 50 0.,015% Hp, but then falls suddenly down to
very 1ow values.- The behavior of the two alloy groups was
jifferent. A microstructure analysis was carried ocut to explain
the strong 4ifferences., The causes are shown here for such
differaant beha7vior. There avre 5 figures, 2 tables, and

10 referenses, 2 cf which are Soviet.

ASSOCIATION: Mcskovskiy aviatsionnyy tekhnologicheskiy institut
(Moscow Air Technological Institute)

SUBMITTED: October 5, 1957
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LIVAROV, V.A., kand,tekhn.nauk; VOZDVIZHENSKIY, V.M., kand, telthn.nauk

/\—-——_’
Roorystallization of aluminum-manganese alloys, Trudy MATI no,31:
65~83 158, (MIRA 11:7)
(Aluminun-manganese alloys--Metallography)
(Solidifrication)
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. LIVANOV, V.h., kand,tekhn.nauk; VOZDVIZHENSKIY, V.M., kand, tekhn,nauk
o Bffect of additions on the solubility of manganese in aluminum.
Trudy MATI no.31:84-99 '58. (MIRA 11:7)
(Aluminun-manganese alloys) (Solutions, Solid)
(Solutions, Solid) (Phase rule and equilibrium)
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LIVAROV, V.A., kand, tekhn,nauk; YELAGIN, V.I., kand,tekhn.nauk

" Tavestigating the heat resistance of AMgé alloys with irom and
nickel additions, Trudy MATI no,31:138-142 '58. (MIRA 11:7)
" (Aluminuz-manganess alloys-~Testing) (Heat-resistant alloys)
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LIVANOV, V.A,; GOLOKHMATOVA, T.N,; PASTUKHOVA, G.A.
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B Yy - 1~

Use of high temperature homogenisation in the manufacture of

large, aluninum alloy, presseworked shapes. Issl.splav.tsvet.

met, no.2:72-83 '60. (MIRA 13:5)
(Aluminum alloys--Heat treatment) (Sheet-metal work)
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ROZHKOV, V.M,; SHOFMAN, L.A.; ROZANOV, B.V.;

LIVANOV Vodes
OSHTAN, V K.

Points for pipe presses.
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KUZ'KO, Yu.P,; PONGIL'SKIY, N.F.;
"LUCHIN, V.V.; KUZNETSOV, K.I.; TSYPER, V.A.;

Biul,TSIICHM no.9:52
(Pipe mills--Equipment and supplies)
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A L7 ]8 g1y 5/536/60/000/043/006/011
19000 alay 2785, IMIE: . B021/EA43S

AUTHORS:  Livanév, V,A., Professor, Yelagin, V,I,, Candidate -
of Technical Sciences and Shteyninger, V,R,, Engineer

TITLE} Study of Wrought Alloys of the Al-Mg Systom With
. Additions of Manganese and Chromium

PERIODICAL: Moscow, Aviatsionnyy tekhnologicheskiy institut,
Trudy. No,43. 1960, pp.68-85, Termicheskaya obrabotka
i svoystva stali i legkikh splavov

TEXT: A study of the influence of manganese and chromium
additions to aluminium alloys containing 6 to 9% magnesium on the

mechanical properties at room and elevated temperaturos has been
carried out, The aim was to detearmine the optimum total quantity
and the optimum ratio of the manganese and chromium contents, .
Table 2 shows the alloys tested, Billets of the alloys were cast
by continuous casting at 280 mm/min, The casting temperature was
690 to 700°C. 50 mm were cut from both ends and rejocted,

The billets were homogenized at 480°C for 36 hours., They were
machined, hot rolled to 6 mm thickness, annealed and cold rolled to
1.8 mm, Tensile tests were carried out at room and elevated

temperatures, All the samples tested were annealed at 350°C for
Card 1/7
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1 hour and air cooled, The obtained results are tabulated and
these were used to plot the effect of manganese and chromium
contents on the mechanical properties for Mn + Cr contents of 0,8,
0.6 and 0.,4%. The additions of manganese and chromium together
have a greater offect than additions of the elements taken

singly. When the total Mn + Cr content is 0,8%, the highest
tensile strength at all temperatures is given by alloys containing
0.7% Mn and 0,1% Cr, The highest strength is shown by the alloy
containing 9% Mg. The proof strength is less affected than the
tensile strength but the best properties are obtained from alloys U)<
containing 0.6 to 0,7%¥ Mn and 0,1 to 0,2% Cr. For a total

Mn + Cr content of 0.6%, the highest tensile strength was obtained
for alloys conta:ining 0.5 to 0.4% Mn and 0.1 to 0,.2% Cr. When the
total Mn + Cr content is 0.4%, the difference in properties of the
alloys conteining from O0,4% Mn to O0,.4% Cr is small.

Microstructures are reproduced for alloys containing 7.5% Mg and
0.6% Mn + Cr. Alloys with up to 0.2%¥ Cr consist of a solid
solution, eutectic in the dendrite boundaries and in all probability
small quantities of particles of manganese or chromium-manganese
chemical compounds, In the alloy with 0,3% Cr, primary crystals of
Card 2/7

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000930220019-5"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000930220019-5

Siseaiadsd B ISR S0 RNSRICHERIEY BE PR SRV EenS  FEOGNRI U UG SR N IR Y R S TN ¢ TR NEVRAREE] 4N WORIE ) R 1

5

;Il’ *

- 205
T . o S/536/60/000/043/006/011
. Study of Wrought Alloys ... E021/E435

_effect of increasing Cr content on the lattice parameter of the

“continuous line is in the cast condition and the discontinuous
' line after homogenization).' Fig.7 shows the change in micro-
". hardness for 'a ‘'similar alloy containing 7.5% Mg and 0.8% Mn + Cr,

chro’mium-mahge;nese appear, The number of these crystals
increases with increase in chromium content, Fig.6 shows the

solid solution in an alloy containing 7% Mg and 0.6% Mn + Cr (the

and Fig.8 is for an alloy containing 7.5% Mg and 0.6% Mn + Cr.

The higher strength of the alloy containing 0.4% Mn and 0.2% Cr
can be explained by the greater content of Mg and Mn in the solid’
solution,. It is recommencded that the alloys Al - 7.5% Mg - 0.4 to
0.6% Mn - 0.2% Cr and Al - 9% Mg - 0,2 to 0.,4% Mn - 0.,1% Cr

should be subjected to further tests and should be tried in '/x
industrial conditions. There are 8 figures, 5 tables and
2- references: 1 Soviet-bloc and 1 non-Soviet-bloc. '
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EO021/E435 .

AUTHORS? Eiyanév; ' ; Professor, Bukhanova; A.A.;‘Candidate
of Technical Sciences and Kolachev, B,A,, Candidate of
Technical Sciences

TITLE: The Interaction of Titanium With Moist Atmosphere and
Air
PERIODICAL: Moscow, Aviatsionnyy tekhnologicheskiy institut,

Trudy. No.43. 1960, pp.91-99. Termicheskaya obrabotka
i svoystva stali i legkikh splavov

TEXT: The kinetics of the interaction between titanium sponge of
2 types with moist atmosphere and the kinetics of extraction of
volatile impurities in the process of vacuum roasting at various
temperatures were studied, The chemical composition of the . //
sponge . (in %) was: T2 (TG2): 0.3 Fe, 0,15 si, 0.05 ¢, 0,07 Mg,
0.2 05, 0,03 Hp, 0,05 N2, 0,07 C1, remainder Ti; . .
Trs %TGJ): 0.4 Fe, 0.2 81, 0.07 C, 0.12 Mg, 0.519 05, 0.026 Hj,,
0,397 N , 0,14 1, remainder Ti. A titanium electrode prepared
from TG2 was also invenstigated, 12 to 13 g of the titanium was
placed in a desiccator which had a beaker of water in the bottom,

A moist atmosphere was obtained and the reaction was studied by
Card 1/11
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following the change in weight of the titanium using an

analytical balance, A vacuum apparatus was used to study the
kinetics of extraction from the sponge of absorbed moisture and
other volatile impurities, The change in weight with time (in
days) of the electrode and TG2 sponge is shown in Fig,2, The
weight of the elactrode (curve 1) increases more than that of the
sponge (curve 4) from which it was prepared. The initial sponge
absorbs less water vapour than the sponge preliminarily dried at v/
300°C (curve 3), The electrode preliminarily washed in hot water —
(curve 2) is less hygroscopic than the initial electrode, Fig.3
shows the increase in weight of sponge TG3 in a moist atmosphere
(curves 1 and 2) and air (curve 3). Curve 1 is for the sponge in
its initial condition and curve 2 after saturation with hydrogen

and a vacuum treatment at 900°C, TG3 is more hygroscopic than

TG2 but the hydrogen and vacuum treatment decrease its tendency to
absorb moisture, The result is explained by the fact that there is
more MgCl, on the surface of TG3 than on TG2, This is shown by
the chemical analysis after boiling the sponge and the eslectrode
(Table 2). When the electrode is pressed, more MgCl, 1is

Card 211
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uncovered on the surface, After removing the MgCl, from the
surface, the ability of the sponge and electrode to absorb moistura
decreases, Fig.4 shows the change in weight (decrease) with time
(in hours) of TG2 and TG3 with gradually increasing temperature as
the process of vacuum oxtraction proceeds. Fig.5 shows the quantity
of moisture extracted from TG2 against time (in hours) during
vacuum extraction. The quantity extracted is 0.0044% after

10 hours at 20°C. Raising the temperature to 115°C increases this
to 0.,0062%. Further increases in temperature have little effect.
Fig,.6 shows the change in weight against time (in hours) during
vacuum extraction of the electrode at various temperatures,
Increasing the temperature from 20 to 100 °C gives an increase in
the amount extracted. Further increases in temperature lead to a
decrease, indicating that at these temperatures interaction between
the water vapour and the electrode occurs, Fig.7 shows the

change in weight against time (in minutes) of TG3 during vacuum
extraction, Increasing the temperature from 20 to 400°C increases
the amount extracted. Fig.8 shows the change in weight of TG2
sponge and the electrode (bottom curve) during alternate

saturation with water vapour and vacuum extraction at 100°C.

Card 3/11
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AUTHORS ; Livanov, V.,A,, Professor, Bukhanova, A.A.,; Candidate
ol Technical Sciences and Kolachev, B.A,, Candidate of
Technical Sciences

TITLE: The Influence of Hydrogen on the Mechanical Properties
of Titanium and its Alloys With Various Straining
Conditions

PERIODICAL: Moscow, Aviatsionnyy tskhnologicheskiy institut,

Trudy. No,.43, 1960, pp.100-105, Termicheskaya obrabotka
1 svoystva stali i legkikh splavov

TEXT: The mechanical properties of titanium and its alloys were
tested on smooth samples at room temperature with three rates of
strain: O0,1 to 0,2 mm/min, 3 to 5 mm/min and 30 to 50 mm/min.
Specimens tested were commercial titanium, « alleoy BT 5-1 (vrs-1)
and two a + P alloys BT 3-1 (VI3-1) and BT6 (VT6), Chemical
analysis is given in Table 1. Samples were forged at 1000°C from
billets made in a furnace with a consumable electrode. They were
cooled in air and specimens were cut from them for testing, The

specimens were treated in vacuo at 900°C for 6 hours and cooled in
Card 1/8
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the furnace, in order to remove the hydrégen., The mechanical
properties are given in Table 2. The specimens were then
saturated with hydrogen, the hydrogen tontent being determined from
the change in weight and from the change in pressure of hydrogen in
the system. The hydrogen in the samples after wvacuum treatment
was determined by the fusion method, Fig.l to 4 show the
influence of hydrogen on the mschanical properties of the alloys
(Fig.1l - commercial Ti; Fig.2 - VI5-1; Fig.3 - ¥T3-1; v)<
Fig.4 vT6), The properties increase markedly with increase in
strain rate, The plastic properties decrease considerably with
increase in hydrogen content, especially the reduction in area,
Alloy VT6 is not subject to hydrogen embrittlement even up to

0.05% Hgp. This may be because there is no eutectoid decomposition
of the B phase with decrease in temperature, There are 4 figures,
2 tables and 4 non-Soviet-bloc references, The references to
English language publications read as follows: H,M,Burte, Metal
Progress, 1955, No,5, p.115-120; E.J.Ripling, J.Metals, 1956,
8(1I), No.8, p.907-913; R.I.Jaffee, D.A.Lenning, C.M.Graighead,
J.Metals, 1956, B8(II), No.8, p.923-928.

Card 2/8
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8/149/60,/000 /004 /007 /009
AUTHORS : Livanov, V.A., Kolachev, B.A,, OGabidullin, R,M., Musatov, M.I.

" TITLE; Distribution of Alloying Components in a Titanium Ingot Obtained by
Using a Consumable Portion Electrode

PERIODICAL: Izvestiya vyaehikh uchebnykh zavedeniy, Tsvetnaya metallurgiya,
19603 No. ¥, pp. 137-14k4 l/
) =
TEXT: In the preparation of titanium ingots by the method of consumable
electrodes, insufficient homogeneity of the composition and of the mechanical
propertles was observed over the length and oross section of the ingot, A more
homogeneous electrode may be obtained by splitting the titanium sponge into portions
and by adding the alloying elements to each portion. If their dimensions are suf-
ficiently small in respect to the liquid pool, the non-uniform distribution of the
components in the ingot may be reduced, It may also be decreased by the method of
repeated remelting. However, the heterogeneity of the ingot obtained from a
portion electrode, will depend, even after repeated remelting, on the ratio of the
1iquid pool volume to the portion volume, The authors investigated the distribution
of alloying elements in an ingot obtained from a portion electrode and determined
the permissible dimensions of the portion of the electrode, Formulae are derived
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g
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Distribution of Alloying Components in a Titanium Ingot Obtained by Using a
Consumable Portion Electrode

for: the distribution of the alloying component over the length of an ingot
obtained from a portion elecirode with a non-uniformly distrubuted component; the
distribution of the alloying component over the length of a titanium ingot after
repeated remelting; the distribution of the alloying componant in an electrode
containing layers of pure Ti and a pure component, Figure 3 shows the distribution
of an alloying component (Al) along a (3T -5 (VI-5) alloy ingot calculated by the
derived formulae for a case when the volume of the liquid pool is six times greater
than the volume of the portion. The distribution of alloying components is non-
uniform in the length and in the cross section, The found equations are used to.
calculate the distribution of the components after repeated remelting and it is
aestablished that this process may produce a sufficiently homogeneous material even —
if the components are distributed non-uniformly in the initial portion electrode,

if the ratio of the liquid pool to the portion volume 1s sufficiently high., To
carry out the quantitative verification.of the formulae derived, a titanium ingot
was cast of an electrode in‘'which 5 cm layers, containing besides T1 25§ Cr-Al
alloy, were pressed between 35 cm titanium layers. The volume of, the liquid pool
was 1/3 of the volume of one portion, The portions consisted of an ‘alloyed and an
unalloyed layer. Figure 5 shows experimental and calculated curves of the distribu-
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Distribution of Alloying Components in a Titanium Ingot Obtained by Using a
Consumable Portion Electrode ©

tion of Cr and Al over the ingot. They are in a satisfactory agreement. The con-
siderable non-uniformity in the distribution of Cr and Al over the ingot is caused
by the fact that the size of the portlons is large in respect to the volume of the
liquid pool, Calculations made with the use of the described equations show that
satisfactory homogeneous ingots are obtained after second remelting, if the volume
of the 1iquid pool exceads by three or more times the volume of one electrode
portion, In this case the deviation from the rated composition does not exceed V///
+ 0,05, There are 1 diegram and 4 sets of graphs. : 2

ASSOCIATION: Moskovskly aviatsionnyy tekhnologichegkiy institut (Moscow Techno-
logical Aviation Institute) Kafedra metallovedeniya 1 tekhnologii
termicheskoy obrabotki (Department of Metallography and Technology
of Heat Treatment)

SUBMITTED:  March 9, 1960
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AUTHORS: Savitskiy, Yo. M., Livanoy, V.A., Nuss,P.A., Burkhanov,K.S.,
Musatov, M.1., Simanchuk, A.D.

TITLE: Alloys of titanium with rare-earth metals.

SOURCE: Titan v promyshlennosti; sbornik statey. Ed. by S.G. Glazunov.
Moscow, 1961, 85-89.

TEXT: The paper reports the results of phase-diagram (PD) determinations
and mechanical tests (beginning in 1959) at the Institute of Metallurgy, AS USSR, of
Ti alloys with the rare-earth metals (REM) lanthanum (La), cerium (Ce), neodymi-~
um (Nd), and Yttrium (Y), all of which serve as stabilizers of the Ti a phase. The
alloys are all characterized by a peritectoid-type PD. In the Ti corner of ternary

Ti-Al-La and Ti-Al-Ce it was shown that increased Al content reduced the solubility
of La and Ce (at 600°C, with 5% Al, Ce solubility < 0.1%). Tests on the effect of
REM additions on the high-temperature characteristics (HTC) of Ti alloys were per-
formed on the two-phase at+p alloy BT3-1 (VT3-1) and the BT5-1 (VT5-1) single- -
phase a-Ti solid solution (SS). The effect of Ce, Mischmetal (MM}, and Ce,O, on
VT3-1 were determined with 0.001, 0.01, and 0.1% Ce; 0.2% MM, and 0.0l an
0.1% Cezog. The effect of 0.1% Ce alone was determined on VT5-1. Ce and MM
uc

were introduced in the form of Al-Ce and Al-MM ligatures. Microadditions (0.001-
0.01%) of Ce increased the tensile strength of Ti alloys at 500-600° by 25-30% with-

Card 1/2
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out impairing its ductility. An addition of 0.2% MM increased the tensile strength

of the Ti alloy by as much as did 0.01% Ce, but with an appreciable loss in ductility.
Even 0.1% Ce did not lead to the formation of any new phase; no change in room-
temperature (RT) characteristics was noted, and the improved HTC cannot be ex-
plained theoretically. Microadditions of Ce,O3 improve the HT tensile strength of
the Ti alloy tested by 20-30%, but with some loss in ductility. Passing reference is
made to Grant's tests (USA; no detail given) on the hardening-phase formation of a
refractory Ce-oxide segregation from the solid solution. All REM additions im-
proved the stress-rupture HTC of VT3-1: At 500°C and 40 kg;/mmé, VT3-1 - 20
hrs, with 0.2% MM - 150 hrs, with 0.1% Ce,03 - 125 hrs, with 0.01% Ce,04 - 180
hrs, with 0.001% Ce ~ 77 hrs. The guarantee period for this alloy, according

to Engineering Specs, is 50 hrs. The work on the effect of on the HTC of Ti alloys
continues. Verification of the favorzble effect of Ce on the modulus of elasticity of
Ti requires additional work. Addition of 0.1% Ce enhances the HT tensile strength
of VT5-1; 0.25% Ce less so and at a loss in ductility. Tests of microadditions (0.001
and 0.01%) of Ce to VT5-1 are recommended. In stress-rupture tests at 5000 and

30 kg/mmz, rupture of VT5-1 occurred at 130 hrs. Identical tests with VT5-1 with
Ce addition produced longer, widely scattered, rupture times up to 300 hrs; the
scatter is attributed to nonuniform Ce distribution in the alloy. Additional tests with
more uniform Ce distribution are planned to determine an optimal Ce content. There
are 4 figures; no identified references. ASSOCIATION: None given.
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AUTHCRS: LEZEESXL—E;’A" Gorokhov, V. P., Golofayev, T. I., Malyavkina, V, P,
-
TITLE: Analysis of Al alloys or. ARL quantometer

PERTODICAL: Referativnyy zhurnal, Metallurgiya, no. 5, 1962, 6, abstract 5X37
(V sb. "Fotoelektr. metody spektr, analiza". Moscow, Oborongiz, 1961,
87-95) : .

TEXT: The data of studying the effect of certain factors con the. working
conditions of the quantometer and on the accuracy of the analysis are reporied,
2s well as the results of the investigation of standards and samples selected for
the analysis on the quantometer. Standards of J16 (D16) and AMr 6 (AMg6) b///
alloys were subjected at the.same time to a chemical analysis and to an analysis

on the quantometer, The results of the analysis on the quantometer, correspond- -
ing to those of the chemical analysils, were obtained at the height of 3 -4 mm
from the lower plane of the sample.

L. Vorob'yeva
[Abstracter's note: Complete translation]
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A0OL/A101

AUTHORS : Livanov, V. A., Yelagin, V, I., Shteyninger, V. R.
. ——— .
TITLE: The pffect of the heating rate during annealing on the properties
. of the AMI'7-1 (AMG 7-1) alloy

PERIODIQAﬁ: Referativnyy zhurnal, Mashinostroyeniye, no. 14, 1962,--29; abstract
. 14B167 (In collection; "Deformiruyemyye alyumin, splavy", Moscow,
Oborargiz, 1961, 144 - 149)

TEXT: The mechanical and corrosion properties of the new high-strength
AMG 7-1 allcy with the composition (in %): 7.28 Mg, 0.6 Mn, 0.13.6r, 0.003 Be,
0.16 Fe, 0.10 Si, 0.016 Cu, 0.043 Zn, the rest being Al, which is under develop-
ment, depend to a considerable extent on the heating conditions during the stan-
dard annealing procedure (350°C , 1 hour). Investigations were carried out to
study the effect of the heating rate cduring heating together with the furnace,

in putting the components in the preheated furnace and during heating in a salt-
peter bath. It was found that with inoreasing the heating rate a breaking up of
the graink takes place in the annealed specimens, while the mechanical properties
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are improved, However, corrosion tests of the specimens under load showed that
the breaking up of the grains has a negative effect on the corrosion resistance
of the alloy, lowering the latter at the applied heating rates by several orders.

V. Stasevich ’ /
——

There are 2 figures and 6 references.

[Abstracter's note: Complete translation]
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8/137/62,/000/005/049/150
_ © A006/A101
/500 . ’
AUTHORS: . _Livanov, V.-A., Gabidullin, R. M., Donorskaya, L. P.

TITLE: Some peculiarities of obtalning AMr5B (AMg5V) and AMré6 (AMg6)
alloy ingots

PERIODICAL: Referativnyy zhurnal; Metallurgiya, no. 5, 1962, 31, abstract 5G198
(V sb. "Deformiruyemyye alyumin. splavy", Moscow, Oborongiz, 1961,
195 - 199)

TEXT: Flat AMg5V and AMgb alloy ingots are cast by the continuous method
through a crystallizer of 205 x 1,400 mm cross section, having slots in the
narrow faces. The casting temperature is 670 - 680°C, the speed of drawing the
ingots is 65 ~ 75 mm/min. The authors studied the effect of various components
in the alloy upon the hot-brittleness of the ingot. To reduce hot-brittleness e .
of alloys AMg5V and AMgb, it 18 necessary to maintain the ratio of Fe to Si con- 5
tent > 1.5 and the Mn content in the alloy within 0.50 - 0.55%. To obtain high- ;
quality ingot surfaces, it is sufficient to introduce 0.0001 - 0.0002% Be. To :
obtain ingots without coarse acoumulations of intermetallic compounds, the Ti and |

‘
1

|

-
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i

-V content in AMgE and AMg5V alloys should be 0,02 -‘0.05%.

* . @G. Svodtseva

) [Abstracter's note: Complete translatién] ,
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AUTHORS; Livanov, V.A,, Professor, Bukhanova; A.A.; and Kolochev,
, \_H"KT:—E:;hidaus of Technical Sciences

TITLE: Influence of hydrogen on the structure and properties of
the alloys BT 8(VF8) and BT10 (VT10)

SOURCE: Moscow., Aviatsionnyy tekhnologicheskiy institut. Trudy’
‘ no. 50, 1961, Voprosy metallovedeniya, 52«60

TEXT: The influence of hydrogen on the mechanical properties of the

ol + ﬁ titanium alloy VIB and of the ol -titanium alloy VT10 was studied

at various rates of deformation. The specimens were cut from hot forged

rods of 14 x 14 mm cross section. Sections from these were annealed

in vacuo at 900 C for 6 hours and then saturated with hydrogen.. The )</
specimens weré then furnace cooled. The hydrogen content was determined

from the gain in weight of the specimens,-as well as from the change in
hydrogen pressure in the system. The hydrogen remaining in the specimens

Card 1/2

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000930220019-5"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000930220019-5

b';ﬂ?ml v‘h"-"-E 31 18 I";.v I“_:, G SRR i*f'__:“, “';:"‘"*"-‘/"f’!'i'_.’f-:-l_ FX{@&A&B’E EERRIGAT I § RO IR D

092l
s/53¢s/631, 000,/050,/006/017
Influence of hydrogen ... D217/D304

after vacuum annealing was determined by the melting method and includ-

ed in the results obtained. The hydrogen-saturated specimens were tested

for tensile strength and impact resistance. Tensile tests were carried

out on smooth specimens at room temperature at three different deforma<

tion rates: (a) 0.1-0.2 mm/minute; (b) 3-5 mm/minute and (c) 30-50

mm/min. (3-5 mm/min. is the deformation rate normally used for commerci- 0(
al tensile testing). It was found that hydrogen, even if present in ex-
tremely small quantities(above 0.01%), seriously reduces the plastic
properties of the db=titanium alloy VT10, especially as regards high

rates of deformation, The plastic properties of the c\ + p alloy VT8

in the presence of hydrogen decrease to a lesser extent than those of the
former alloy, and even 0.05% hydrogen does not give rise to a serious
reduction in plasticity. However, the ductile characteristics of this

alloy at low deformation rates fall sharply when the hydrogen content

exceeds 0.02 wt.%. There are 6 figures, 1 table and J references: 1
Soviet=bloc and 2 nonw=Sovietc<bloc. The references to the English-

language publications read as follows: H.M. Burte, Metal Progress, 1955,

v, 66, no. 5, pp. 195-120; R.I. Jaffe, G.A. Lenuning, C.M. Graighead,

J. of Metals, 1956, no. 8, pp. 923-928.
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AUTHORS ¢ Livanov, V.A., Professor, Bukhanova, A:.A., and Kolachev,
B.A.; Candidates of Technical Sciences

TITLEs Influence of grain size on the hydrogen embrittlement nf
titanium and its alloys : :

SOURCE: Moscow, Aviatsionnyy tekhnologicheskiy institut. Trudn
ne., 50, 1961, Voprosy metallovedeniya, 61-70

TEXT: The main purpose of this paper was to investigate the influence

of hydrogen on the mechanical properties of fine grained and coarse

grained titanium and its alloys. Specimens of commerciallx pure Sitani»

uG were made from forged 5°d! and annealed in vacuo at 700 C, 900 C and

1100 C. Annealing at 700 C results in a finengsuined structure; at d(

900°C, mediumwsized grains form, whilst at 1100 (" the structure becomes
coarse=grained.. After vacuum annealing, the specimens were furnace=
cooled.. Various quantities of hydrogen were them introduced into them
at the same temperatures at which vacuum annealing had been tarried out.
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Soaking time before and after saturation with hydrogen at the above
temperatures was ons hour in each case. The subsequent cooling was
carried out in the furnace. The dependence of the mechanical propersies
of Ti on hydrogen content was studied after vaguum annealing at 1100 C
and saturation with hydrogen at 1100 C and 900 C, and the microstructure
of Ti saturated with hydrogen at various temperatures was compared with
that of commercially pure Ti after vacuum annealing at the same tempera=
tures, It wae found that the coarsa-grained metal had a greater tenden-

¢y to hydrogen embrittlement than fine-grained material; this is due to
differences in the nature of the hydride prscipitates. In the fine~grained
material, Ti hydrides separate along the grain boundaries in the form of
compact, often formless, precipitates, Im the coarss.-grained material,

Ti hydrides precipitate in the form of very fins platelets, This fin+
precipitate causes high stress concentrations and premature destruction

of the metal. There are 8 figures.
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AUTHORS: Livanoy, V.A., Professor, Buchanova, A.A. and Kolachev,
-A. Candidates of Technical Sciences

TITLE: Influence of hydrogen on the thermal stability of the
alloy BT 3-1 (VI3-1)

SOURCE Moscow, Aviatsionnyy tekhnologicheskiy institut, Trudy,

no. 50, 1961, Voprosy metallovedeniya, 71-81

TEXT: Specimens of alloy VT-3-1 were annealed in vacuo at 900°C for

6 hours. Mechanical tests were carried out after various isothermal
annealing treatments on specimens of various hydrogen contents, at three
different deformation rates: (a) 40 mm/minute (b) 4 mm/minute and (c)
0.1 mm/minute, After vacuum annealingy the microstructure of the VI3-1
alloy consists of a supersaturated - & ~solid solution containing a small
quantity of the ﬁ‘uphaseo The structure of the alloy on being saturated
with hydrogen immediately after vacuum annealing remains essentially uue
altered. Isothermal annealing at 430 C for 48 hours leads to a

Card 1/3
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decomposition of the supersaturated sclution and to the precipitation
of the TiCr, phass, by eutectoid decomposition of ,6 o The higher the
temperaturey; the greater the rate of euteactoid decomposition, It is
found that isothermal annealing leads to embrittlement of the VI3.1
alloy which is the more pronounced the higher the annealing temperaiure. X
Embrittlement is noticeable only after isothermal annealing at 550°C
for over 100 hours, Hydrogen lowers the thermal stability of the alloy.
The brittleness of an alloy containing mgre than 0,03% hydrogen mani.
fests itself even after annealing at 350 C for 100 hours. The decrease
in thermal stability of a VI3-1 alloy containing hydirogen is due to the
fact that the latter accelerates dscomposition of ths [ ~phase and of
the supersaturated % csoiid solution. Besides, in the pres:nce of hyo
drogen, Ti hydride or any cther phase containing hydrogen, precipita-~
tion of phasés other than TiCr_ also otiNrse Hydrogen lowersz the ther~
mall stability of the alloy VI3Zl to a lssser degree than that of the
alloy VI3, since the ;@--phase in the former is mors stable than in the
latter, There are 7 figures and 3 references: 1 Soviet=blec and 2 non-
Sovietoblocs, The reference to the English-language publication reads

Card 2/3
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as follows: R.I. Jaffeey GgyAo Lenning, C. M. Craighead, Jo of Metals,
1956, no.. 8, pp. 907=913.
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AUTHORS : Livanov, V.A.,Professor, Buchanova, A.A., and Kolachev,
B.A., Candidates of Technical Sciences

TITLE: Influence of oxygen and hydrogen on the structure and pro.-
perties of titanium

SOURCE: Moscow. Aviatsionnyy tekhnologicheskiy institut, Trudy,
no, 50, 1961, Voprosy metallovedeniya, 82-92

TEXT: The combined influence of oxygen and hydregen on the mechanical
properties and structure of Russian commercially pure titanium was in-
vestigated. Ingots were melted in a laboratory arc furnace, using a
soluble segmented electrode. The electrodes were compatied from sponge
contairing the following impurities: 0.1% Fe, 0.05% Si, 0.05% Mg, 0.05%
Cl, 0.1% S0,, 0.01% Hag 0,03% N, and 0,03% Ni. Oxygen was added to each

portion of the electrode in the form of calculated quantities of Tioao

By this method, ingots with the following supplementarily added oxygen
Card 1/4
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contents were mades 0, 0.068; 0.1, 0.2, 0.3, 0.9 and 1.0 wt.%., After the
first remelting, the ingots were ground and forged. The forged billets
were then ussd as elsctrodes for the second remelting process., The ino
gots obtained by doubls rsmelting were forged into rods of 12 x 12 mm
cross saction at 980.1000 C. After hot forging, the rods were cooled
in air and cut intsc ssctisns fer specimens for mazhanical testingo. Tha
mechanical test spesclimens were vacuum annealed at €00 C for ¢ hours,
after which they were furnnceocooleds They were then saturated with
hydrogen to various consentrations. The hydrogen content of the speci-
mens was determined from the changs in hydrogen prassure in a system of
known volume, and from the gain ir weight of the spscimena, After being
saturated with hydrogen, the specimens were furnar sorooled, Their me.
chanical properties were determined at room temperature, After testing,
the microstructure of undeformed portions of the spscimens was studiedo
The oxygen content of the alloys was datermined by the equilibrium pres-

sure of hydrogen introduced into it, It was foumithat the joint presence
of oxygen and hydrogen in Ti great:y affects the s*ructure ard properties
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of the latter, At low contents of these impurities (up to 0.3 wt.% 02

and up to 0,03 wt.% H,) hydrogen does not exert a noticeable influence

on the strength of Tiy but seriocuely reduces the plasticity charactere
istics, particularly the impact resistance, At high oxygen contents,
hydrogen sharply decreages the strength and plasticity of Ti. In amounts
not exceeding 0.5-0.7 wt.%, oxygen sharply increases the U.T.S. and
yield strength. 0,01 wt.% oxygen increases the U.T.S., and yield strength
of Ti by 1.3 kg/mm?. In the joint presence of H, and 0, in Ti and its

alloys, a Ti hydride precipitats appears. The latter 1is chararterized
by a greater degree of dispersion at greater oxygen contents of Ti.
Oxygen does not appear to have a great influenze on the solubility of
hydrogen im o =titanium at room temperature. Tuere are 12 figures and
6 nonoSovietwbloc referencez. The 4 most retent.references to the
English-language publigatione.read as follows: T.S. Liu, M.A. Steinberg,
Transaction of the American Society for Metals, 1957, 50, Preprint no.

34; G.A. Lenning, C.M. Craighead, R.I. Jaffee, J, of Metals, 1854, v.6,
p- 367; G. Weinig, J. of Metals, 1957, v. 9; no, 10; G.A. Lenning, J.Wo ;&
Card 3/4
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Spretnak, R.I. Jaffer, Jo of Metals, 1956, v. 8, noo 10.
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AUTHORS - i Livanov;—Veko Professor, Buchanova, AoA., and Kolachev,
B,A., Candidates of Technical Sciences
TITLE: Hydrogen embrittlement of titaniumealuminum alloys
SOURCE: Moscow. Aviatsionnyy tekhnologicheskiy institut., Trudy,

noo 50, 1961, Voprosy metallovedeniya, 93-102

TEXT: The . purpose of the present work was to invesfigate the :influence

of Al, one of the main alloying elements of many industrial Ti alloys,

on the hydrogen embrittlement of Tio To study the influence of Al on

the mechanical properties and structure of Russian technically pure T

in the presence of hydrogen, Ti~Al alloy ingots were made in a laboratory )(
arc furnace, using soluble segmented electrodes. The electrodes were
compacted from TiO spongeo Ingots containing 0, 3, 4, 7.5 and 10% Al

were made., After the first remelting, the ingots were ground and forged,

The forged billets were then used as electrodes for the second meltinge

The ingots obtained after repeated remelting were forged into rods of

APPR :
OVED FOR RELEASE: 03/13/2001  CIA-RDP86-00513R000930220019-5"



"APPROVED FOB RELEASE: 03/13/2001 CIA-RDP86-00513R000930220019-5

. o i GERUMNSRETFURINHTRE D 5 IR S in 53 RS PR N . - o
1' S Sy S O S A Y I A B S e Bk R ULt D R L ORI B e B 8 P o Tt 2oL E L 5 B
i
t
|

|

94206
5/536,/61/006/050,/010/C017

Hydrogen embrittlement co. p217/D304

14 x 14 mm cross section at 1050005 After hot forging, the rods were
cooled in air and cut into sections for spesimens for mechanical testing.
The specimens were annealed in vacuo at 900 C for 6 hours, after which
they were furnace cooled. They were then saturated with hydrogen to
various concentrations and again furnace-cooled. Mechanical testing of
the hydrogen-saturated specimens was carried out at room temperaturec
The microstructure was studied, using the undeformed part’ons af impact
text pieces. It was found that Al reduces the tendency of Ti to hydrogen
embrittlement; this is due to the increased solubility of hydrogen :in the
o -s0lid solution and to the retardation of the diffusion of hydrogen
in Ti in the presence of Al. The maximum permissible hydrogen content
of a Ti alloy containing 5% Al (VI5) is approximately 0,03%, f.e. twice
that permissible fcr commercially pure Ti. There are 10 figures and
3 non-Soviet-bloc references. The references to the English<lapguage
publications read as follows: H.R. Ogden, D.I. Maykath, W.L. F:inlay,
R.I. Jaffee, J. of Metals, 1933, v. 5, no. 2, II, 267; G.A. Lenning, J«.%,
Spretnak, R.I. Jaffeey, Jo of Metals, 1956, vo. 8, no. 10. II.
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AUTHORS:

Livanov, V.A., Professor, Musatov, M.I., Engineer, and
Kolachev, B.A., Candidate of Technical Sciences

TITLE: Distribution of alloying elements in a titanium ingot
produéed by melting with the soluble segmented electrode

SOURCE: Moscow. Aviatsionnyy tekhnologicheskiy institut., Trudy,
no. 50, 1961, Voprosy metallovedeniya, 103-116

TEXT: The main disadvantage of Ti ingots produced by arc melting with a.
soluble electrode is their inhomogeneity with respect to chemical compo-
gition. By mathematical calculations, it was found that a much more V///
uniform distribution of al loy elements along the length and cross section
of ingots could.be obtained by melting with a soluble segmented electrode.

The relative inhomogeneity of distribution of the alloying components in

such an ingot depends essentially on the ratio between the volume of the

active portion of the electrode and that of the molten bath. 1{f the

ratio between the molten bath volume and the electrode volume is

Card 1/2
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sufficiently small (\/n.‘./% < / ), then a practically uniform distri-
bution of alloying components along the length and cross section of the
ingot will be obtained even after the first remelting process. On the
other hand, if the volume of the molten bath is small, compared with that
of the electrode( Vm,'b, Ve 71, then a very inhomogeneous distribution
will result which cannot be rectified even by repeated remelting. There
are 9 figures and 1 Soviet=bloc reference.
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PHASE I BOOK EXPLOITATION sSov/6171

Livanov, Vladimir Aleksandrovich, Anna Arkhipovna Bukhancva, and
Borts Aleksandrovich Kolachev

Vodorod v titane (Hydrogen in Titanium). Moscow, Metallurgizdat,
1062. 244 p. RErrata slip inserted. 2900 coples printed.

Bd.: L. P. Luzhnikov; Ed. of Publishing House: M. 8. Arkhangel'-
skaya; Tech. Ed.: L. V. Dobuzhinskaya.

PURPOSE: This book 1s intended for scientific workers, engineers,
and technicians at plants and sclentific research institutes
engaged in the production, treatment, and application of tita-
nium and its alloys. It may also be useful to asplirants and
senior students at schools of higher technlcal education, who
specialize in physical metallurgy, technology of heat treatment,
casting, forming, and welding of metals. It may likewise be of
interest to deplgn engineers.
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COVERAGE: The book deals with the interaction of titanium with
hydrogen and water vapor. Equipment used for investigating
thls interaction 1s described. Behavior of hydrogen in the
arc melting and vacuum degassing of titanium is also discussed.
Particular attention 1s given to the effeect of hydrogen on the
structure and mechanlical properties of titanium and its alloys,
thermal stabllity of alloys, and thelr susceptibllity to esrack
formation. The mechanism of hydrogen embrittlement of titanium
and 1ts alloys and methods of preventing it sre dealt with at
length. The authors thank M. A. Vershkov, P. A. Nuss, L. A.
Shelkova, N. V. Il'ichev, X. V. Kashkin, Ye. I. Dukhanova,

N. Ya. Gusel'nikov, L. P. Luzhnikov, and V. I. Mikheyev for
their assistance. There are 145 references, 8Sovlet and non-
Soviet. :

TABLE OF CONTENTS:
Poreword 3
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TROSTYANSKAYA, Ye.B.; SHISHKIN, V.A.; SIL'VESTROVICH, S.I,; PANTELEYEV,
A.S.; - POLUBOYARINOV, D.N.; BALKEVHICH, V.L.; NATANSON, A.K.;
KOLACHEV, B.A.; PETROV, D.A.; GOL'DBERG, M.M.; SHAROV, M.Ya.,
inzh., retsenzent; KITAYGORODSKIY, I.I., doktor tekhn, nauk,
prof,, retsenzent; LIVANOV, V,A., kand. tekhn, nauk, prof.,
retsenzent; TROSTYANSKAYA, Ye.B., red.; BABUSHKINA, S.,; ved.
red.; TITSKAYA, B.F., ved. red.; VORONOVA, V.V., tekhn, red.

[New kinds of materials in engineering and industry]Novye ma-

terialy v tekhnike, Pod red. Trostianskoi E.B., Kolacheva,

B.A., Sil'vestrovicha S.I. Moskva, Gostoptekhizdat, 1962.

656 p. (MIFA 16:2)
(Materials)
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LIVANOV, V.A,; YELAGIN, V.I.; EKHINA, Ye,V.
Effect of conditions of heat treataent and susceptibility to

corrosion under stress and the mechanical properties of
eluminum-magnesium alloys with a high magnesium content,
Issl, splav, tsvet. met. no.3:169-180 '62. (MIRA 15:8)
(Aluminun-magnesium alloys--Corrosion)
(Metals, Effect of tempsrature on)
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KUMARIN, A., starshiy prepodavatel'; PLAKSIN, V,; LEVIN, $,; LIVANOV, V,

New forms of the organization of technical contrel, Sots, trud
7 no.9:79-85 8 162, (MIRA 15:9)

1. Kuybyshevskiy planovoy institut (for Kumarin), 2, Naschal'nik
otdela tekhnicheskogo kontrolya Chetvertogo ordena Lenira
podshipnikovogo zavoda (for Plaksin). 3. Nachal'nik otcdela
tekhnicheskogo kontrolya Kuybyshevekogo zavoda avtotraktornogo
elektrooborudovaniya i karbyuratorov (for Levin)., 4, Nachal'nik
otdela tekhnicheskogo kontrolya Devyatogo podshipnikovogo zavoda
im. V.V.Kuybysheva (for Livanov),

(Kuybyshev Province—-Machinery industry-—Quelity control)
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AUTHORS : __Qixgggx4_14_A., Gorokhov, V. P, Golofayev, T. 1., and- '
) ' lﬂalyavklna, V. P.
TITLE: Analysis of ‘aluminum alloya with the multichannel ARL

quantometer

PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya,
- v. 26, no. 7, 1962, 914-918

PEXT: The ARL quantometer was tested and was found rapid and accurate.
As the instrument has no arrangements for the rapid transport and
treatment of samples, nor for the supply of informatlion, the advantages
of rapid operation are, however, partly lost. Laboratory staff could be
.reduced by automating the analysis. To improve the accuracy and
stability of analysis on copper and magnesium present in large amounts,
better quality must be used. There are 2 figures and 4 tables,

. . ' ’ )
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ACCESSION NR: AT40140061 8/3072/63/000/000/0066/0069

AUTHOR: Veyler, 8. Ya.; Likhtman, V. L ;.-Petrova, N. V.; Vasil'yeva, Ye. N.; Dasova,
L. G.; Kuznetsov, K. L.; Livanov, V. A,

' TITLE: Effect of cooling and lubricating flulds upon the quality of the sheet surface duringg
" rolling of aluminum alloys

SOURCE: Fiz.-khim, zakonomnernost! deystviya smazok pri obrabotke metallov davieniyern.
Moscow, Izd-vo AN SSSR, 19433, 66-69

TOPIC TAGS: aluminum, aluminum alloy, aluminum gheet, aluminum rolling, sheet rolling,
cooling-fluid, lubricating fluld, emulsol

ABSTRACT: The normal water-emulsion lubricants used during the rolling of aluminum
alloys prove unsatisfactory under technological conditions because they produce watsr stalns
on the surface of tho rqlled naetal and become impure after a few dgy- of service. Therefore,

- Card 1/2
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...in the present work, a new improved type of lubricant has been developed to prevent the
= formation of surface fallures. Also, a procedure for regenerating the emulsion has been
‘worked out. Emulsol, containing 84% kerosene, 10% olelc acid and 6% triethanolamine,

was tested and proved satisfactory as a lubricant, Egpecially good results were obtained
with a lubricant emulsion containing 30-40% of the above-mentioned emulsol. Using this
lubricant, th.: surface of the rolled aluminum shecet became smooth, brighter and fres of
surface defects, and rolling was simplified. This lubricant was also used succesafully
tn the cold axtrusion of aluminum tubes as well as in the cutting of aluminum and itu
alloys. The gervice life of the emulsion was prolonged up to six months, Desalting with
. godium chloride, calciurn chloride and karnalit and separating the sedimented emulsion -
“as found to be an effective method for regencrating the emulsion, Orig. art, hass §
- - -chemical equation. - o ’

" ASSOCIATION: none :

SUBMITTED: 00 . = 'DATE ACQ: 19Dec63 ' ENCL: 00
SUB CODE: MM .. " NOREF 80V: 002 - OTHER: 005
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Classification of titanium alloys according to their gstructure, Titan
i ego splavy no.10:55-62 '63, (MIRA 17:1)
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8/2598/63/000/010/0228/0223
AUTHOGR: Idvanov, V. A.; Kelesh'yan, N. M.; Faynbron, 8. Me; Ryabova, Re M

TITIE: Canposition end properties of proiuction heaks of AT-3 titaniwm alloys

SCURCE: AN 8SSR. Institut metallurgii. Titan 1 yego splavy*, no. 10, 1963.
. Issledoveniya titanovy*kh splavov, 218-223

{
{

TOPIC TAGS: AT-3 titenium alloy, titenium alloy, AT-3 alloy structure, AT-3 allay
property, forged AT-3 ‘titanium alloy, cast AT-3 alloy, extruded AT-3 alloy, AT=-3
alloy heat resistance, camplex titanium alloy, titanium aluminum alloy

ABSTRACT: Mechenical propexrties and crosgs-sectional macro- and mierostructure .-
. have been investigated in cast, forged, and extruded specimens of high-quality
Al-3 alloy ccataining Al, Cr, Fe, and Si. The macrostructure of the AT-3 alloy
showed a fine, wniform grain size under all test canditians. With increases in
temperature of the forging end extrusion processes, the structwre was affected
aily slightly. The mechanical properties of the tested alloy were wnifarm and
stable, although in rols with dlemeters of 160, 100, and 65 mm scme enilsotropy ;...
vas tound This anisabrowcanbe explad.ned‘bythn ocowxrence of some mmum
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- distributed zlong the direction of deformation of the metal. These inclusicus
in longitudinal specimens 41 not affect the mechanical properties of the alloy |
but markedly decreased the metal strength in the cross sections. The ndcrostruge|
ture of the AT-5 alloy vas an a-solution wnder all tested canditicus. The AT=3
alloy is themally stable in the interval 400-450 G, does not beccme brittle
after 100 hours of exposure, and shows high end Xng-lasting heat resistance.
gvhs. Mikheyev and 8. Ye. Ivanova also tock part in the work." (wige arte hass

Juxes . . 3

. f
; : ’ . /
i _ ASSOCIATION: Institut metallurgii AN S8SR (Metallurgioal Institute, AN SSSR)
: SUBMITTED: 00 | DATR ACQ: 27Dect3 " ENCIL: 00 '
SUB CDE: ML, MA . NOREF 8OV: 000 OIMER: 000

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000930220019-5"



f'APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000930220019-5
23 IR RS SR R EaEAI ¢ e FTE MBSV SETR G B T

Tu 1A REAEIEN 5 .
i L, 1 BT e T b E) X
PO S R

.| AUTHOR: ngg_gnhov,v. \A.; Bukhanova, A. A.; Kolachev, B. A.; Gueel'nikov, N. Ya.

ACCESSION NR: AT 4007054 ~ 5/2698/63/000/010/0307/0316
e RN
* TITLE: Hydrogen embrittiement of titanium alloys

SOURCE: AN SSSR. Institutmetallurgii. Titan i yego splavy*, no. 10, 1963. Issledovaniya
titanovy*kh splavov, 307-316 '

TOPIC TAGS: titanium alloy, VT-3-1 titanium alloy, titanium alloy embrittlement, :
titanium alloy hydrogen embrittlement, hydrogen embrittlement, VT-3-1 alloy embriitle-
ment, VT-4 titanium alloy, VT-5 titanium alloy, VT-10 titanium alloy !

ABSTRACT: It has been stated that hydrogen exerts a detrimental effect on the mechanical
properties of titanium and its alloys. Introduction of small quantities of hydrogen into :
titaniium and its alpha alloys drastically reduces their impact strength. Unlike alpha .
alloys, the alpha-beta alloys do not exhibit hydrogen embrittiement during impact ductility’ -

" “! tests, but only in tests at small strain velocities. Hydrogen embrittlement of. the alpta-

beta alloy VT-3-1 and of the alpha alloys VT-4, VT-6, and VT-10 was studied by the . .- .
authors at various hydrogen conceatrations (0. 002 — 0. 05%) and strain velocities (0.1 —~-
4 mm/min), and after differeat heat and natural aging treatments. The mechanical ‘
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the tests conducted by the authors are the ultimate tensile
strength, yield strength, specific elongation, and contraction of cross-sectional area
of the test specimen. It was concluded that: (1) Alpha-beta alloys exhibit hydrogen
embrittiement at low strain velocities and this embrittlement is assisted by low temper-
ature and by the presence of notches. (2) A certain minimum hydrogen content is re-

" quired for the development of alpha-beta alloy embrittlement. After standard heat treat-
ment alloy VT-3-1 exhibits hydrogen embrittiement at a hydrogen content exceeding 0. 03%;
after quenching, however, alloy VT-3-1 shows hydrogen embrittlement at 0.01%. This &
embrittlement is accompanied by a reduction of pjasticity and an increase of tensile

strength. The decrease of plasticity appears, not immediately after quenching, but in the-

. "process of natural aging after quenching. (3) Titanium-base alpha alloys VT-4, VI-6,

and VT-10 like the alpha-beta alloys, exhibit hydrogen embrittlement at low strain * b
velocities. This can be explained by a regrouping of hydrogen under the influence of j
stresses. Consequently, it is necessary to revise the existing mechanism explaining the .
brittle fracture of alpha-beta alloys caused by hydrogen. It has been suggested that hy-
drogen embrittlement of-alpha-beta alloys is caused by processes developing in both alpha
and beta phases: hydrogen diffuses toward miorodefects or grain boundaries where a
formatioa of micrevolumes enriched with hydrogen takes place; at hydrogen concentria-

\ )
AR

. properties measured in

e ot

A "
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‘ tions above a certain limit microﬁuures begin to develop in the microvolumes and lead to :
the failure of a manufactured item. Orig. art. has: 7 ﬁgure- and 1 table.

ASSOCIATION: Inlﬂtnt motallurgu AN SSSR (Metallurgical Inoﬂtub AN 888R)
SUBMITTED: 00 | DATE ACQ: 27Dec68 ENCL: 00

SUBCODE: M | . NOREFSOV: 06  OTHER: 004

]
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ACCESSION NR: AT4007066 |  8/2698/63/000/010/0345/0356

.AUTHOR: Livanov, V A. 3 Mlkheyev, V.8.; Faynbron, -8. M. ; Kutigenko, A.A.; Pemme
: Ivanova, 8.Ye, - .

TITLE: Tensile and rupture strength of the aix-component titanium alloys AT-3, u-4.
~ AT-6 and AT-8

SOURCE: AN £SSR. Institut metallurgii. Titan i yego splavy*, no. 10, 1963.
~ Issledovaniya titanovy*kh splavov, 345-356

TOPIC TAGS: titanium alloy, AT-3 titanium alloy, AT-4 titanium alloy, AT-6 titanium

alloy, AT-8 titanium alloy, titanium alloy mechanical property, alloy rupture strength,

complex titanium alloy, titardum alloy property, titanium alloy heat resistance, titanium

aluminum chromium alloy, iron containing alloy, silicon containing alloy, boron containing
' alloy

ABS'I'RACT. This study concerns the mechanical properties and high temperature strength fow
of titanfum alloys AT-3, AT~4, AT-6 and AT-8. Bpecimens were taken from two different ,
production lots with varying contents of A1, Cr, Fe, 81 and B, They were prepared from
forged rods (14 x 14 mm), and subjected to preliminary tempering at 850, 900 and 950C.
Tensile strength was tested at temperatures ranging from 20 to 700C (seo Fig. 1 in the

Card 1/¢ 2
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. ! Enclosure). In addition, the authors considered the effects of forging procedures on
" ' mechanical properties (see Fig. 2 in the Enclosure). Rupture strength wags tested at
 temperatures of 400-600C and loads of 15-55 kg/mm2 (results are tabulated), taking into
.- i consideration the effect of varying aluminum contents (see Fig. 3 in the Enclosure). The
7 | authors conclude that AT titanium alloys with 3-7, 5% Al and a combined Cr-Fe-5i content
. ;of 1.5-1.8% exhibit high tensile strength (80-90 kg/mm2 for AT-3 at roora temperature, !
'+ '190-105 for AT-4, 105-115 forr AT-6 and 116-125 for AT-8). The plastic properties deterio-:
. jrate as the Al content increases (14-15% elongation and 51-53% cross-section shrinkage fa
. {AT-3, 11-13% and 38%, respectively for AT-8). The rupture temperature rises as the Al
! content increases (450C for AT-3 to 660C for AT-8). The high temperature strength was
& good. The tempering temperature affects the duration of rupture strength teste. In view
| of their mechanioal properties at room and high temperatures and thelr high temperature
| gtrength, the alloys nausd are suitable for wide use in modorn technology, Orig. art. has:

" 4 tables and 4 graphg. - :

!

%Assocm'nom Tisttbut metallurgil AN S8SR (Institute of motallurgy, AN §83R) " |

| SUBMITTED: 00 \,' " DATEAOQ: fDectd  EBNOLI OM |
isvn CODE: ML “\‘ ~ NOREFSOV: 002 _ . QTHER: 000
‘card M4 _. s S ' D
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They-also postulate that the cm ition of
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Dislccation theogy.-rf, the 3@_1 _yen brittl eas of titanium alloys

LCE: 8¢ shchaniye ':fnmtallurg,i_~ metallove(ienlyu i pnmen :n_ilm titana 1 yego_
“5th, Moscowr, 106, Metallavedeniye titana (Motallography o%- ﬁf“‘i_‘)“’“

* goveshchani; ti.,_Mos«ow. Izd-vo Nauka, 1964 88-94

'; tion theory. hydrolgen brittleness. titanium alloy, titanium alloy
i "brlttlenesss tempera:ture ,

;e,brittlen eveloping in typical&\f o+ (5

_allows at Iow defomlatmn rates. It ls agsumed that at a temperature below some
critical T, the hydrogen will form Kottrell atmospheres at the dislocations; if the da-
forraation rater 18 lenv and tumperamrea 80 high that the mobility of the hydrogen atomé
atl the dislgcations will transport the atmospheres to
dn; this, will-fesult in. gegregation of the hydrogen, facilitating de- -

i; of the graoves.  The mathemtioql basts is given by the
Ve is thu critlcal veloci(:y at which tae atmospheraes
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i 1 the chara mule 18 further developed. -1
atfon rats increases with tempera ro but daes not depend on the
f the alloy, while the tamperature Tq at which planticity is rastored
epend on the mean ‘hydrogen concentration. The: temperaaure
¢h hydrogen hrittiness can develop is bounded above by the dissocia-
the Kottrell: atmosphet  (T,) and below by Ty, ‘below which the
the Kotirell atmospheres. ‘The point of intersection of the curves
al admissible hydrogen con-=
, given deformation rite.
explaiatiof of the regulari es abserved for the ithove alloys:
rds,ghydrogén‘britﬂénegia,v{flth-incfeéséd.' hydrager content, decreased ¢
ecrensiod: deformation rdte;: the intercrystailine character of {he break; .
ag for transit from viscous. to brittle break with facreased hycrogen
" The regularities to Dve expected from the dislocation theory agree satiefactorily
riméntal data for the alloy T{140A (0. 0376% by weight Hg). Orig. art, has: 5

ége temperatures det °fmf,h.iee! o P i
hich no hydrogen brittlenets will appear at a g

A "
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AUTHOR: Livanov, V. A.; Yelagin, V. L; Shteyninger, V. R.

TITLE: - Effect of be
with 9% Mg

ryllium admixtures on the properties of malleable magnalium

SOURCE: Alyuminiyevy*ye splavy*, no. 3, 1964, Deformiruyemy*ye splavy* (Malleable
alloys), 46-50

LY

T'OPIC TACS: magnalium, malleable magnalium, magnalium niechanical property,

magnalium oxidizability, beryllium admixture, aluminum, aluminum alloy, aluminum
magnesium alloy '

13

ABSTRACT: The effects of 0,001 - 1.0% Bo on the oxidizability and mechanical properties

of magnalium at room and high temperatures were studied on four alloys, each containing

9% Mg and varying amounts of Mn (0.4 - 0.6%), Ti (0.0 - 0,2%) and Cr (00 - 0.2%).

Sumples weroe obtained from continuously cast (280 mm/min, 690-700C) and homogenized °
. (36 hrs, 480C) Inguts, hot rolled crosswise to strips 6 mm thick, then lengthwise to sheets |
1.8 mm thick. The sheets were anncaled at 350C. Results indicate that Ee in these con-
centrations does not affeot tensile strength, wrelative elongation or yleld point. The latter

. Card 1/2” L

»quid Z/Z 7-, . DA T T T e e e e

Lo tekeis iy

. 03/13/2001




"APPROVED FOR RELEASE: 03/13/2001

R

CIA-RDP86-00513R000930220019-5

B e € R S—
(S AL T 97 0 23

EWP(L)/BIP(b)  Fa - Tple)
e s(g.‘u;:9{54/9@0/;0_4)440;:;4/0123’ 2

,;»_5;4 :

° _glé 3) :
Shul'ﬂrbinag. :

OURCE turgiya/no. 4, 1004, 124-120
TOPI P TAGS: ﬁtanum (ifanium 2 Yvﬁwlnumm(zchaxﬁc;ﬂproperty. ‘titnniur alioy
“strength, ‘hydrogen content brittle failure/alloy OT4-1 :

.

The aim-cf- A gtuiiy the influence of hydrogenon the mechanical -
roperties of OT4-1 elloy, particula y on the impact strength, and to estzblish the
maximun permissible hydrogen content at which the high resistance of the raetal to
* britile failure i8 siill refained, For ¢ arison, identicul tests were carcied out on
*__technicai-grade titanium, brand VT1-1.{"It was found that; of all the propertios studied,
the impszct atrength of VT1-1.and OT4-1 wag the most sensitive to charges in bydrogen

_content. The lower this coatent, the lesser the tendency of the titauiura alluys toward
_britﬂ/e {ailure, ‘The authors were unable to agtabligh the maximum permissible hydrogen
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d ind he nesd for further £twestigatiom m thls dlrectwn. Heating of

) 5y ¢ooling in'air or'in water reduces the adverse effectof . -

n the im rength (at the hydrogen contents studied, i.e., up to 0. 01%)."
However, " additional experiments are- needed for 4 better understanding of the atability =~ "
of the pmperﬁes ohta!ned during the heat treatment and in the course of patural zad i

4 has:- b iigurea and - 5- tables. o

Ied -xi lllovedeniya v tekhnologil (:ermxcheskoy obrahcntki,

"'Moskovskiy aviamlonnyy‘tekmmlogtcheskiy institut (Metal gcience und heat treatmént
partment Mosco aviaiio wchnology institute)
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B ¢ | TITLE: Dependence of the ténsile_prbperties and heat-resistance »f STl titanium
¥ - | alloy on heat treatment :

,SOURCE:A>SoveshchaniYe po metallokhimiil metallovedeniyu 1 primeneniyu titani i yego |
splavov, 6th.. Novyye issledovaniya titanovykh splavov {New research on titanium
‘alloys); trudy soveshchaniya. Moscow, Izd-vo Nauka, 1965, 251-257

"TOPIC TAGS: titanium alloy, aluminum containing alloy, tin contailning alloy, alloy
‘heat treatment, alloy property /ST1 alloy

ABSTRACT: Two heats of ST1 titanium alloy (T1-Al-Sn system) with contents of alloying
elements at the upper (ST1V) and lower (STIN) 1limits were tested to determine the
effect of heat-treatment conditions cn tensile and heat-resistance characteristics.,

{~’ Specimens cut from fsrged alloy.bars-wezg annealed at -650—1200C and {r cooled or

‘water quenched. The critical temperatufe of a ¢ a + £ transformation was foutu] to be
1000-—1030C; the structure of specimens' Annealed 700—950C conélated only of
a-phase. Both types of alloy have a two-phase a(# B structure after annealing at
1000—1050C. The best combination of propertiea\ n STIN alloy was achieved by anneal-
ing at 800C followed by air cooling and In STIV alloy, by ann2aldng at 1000C followed
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‘by water quenching; Tested at 700C after téatmen}: under these conditions, the alloys]
tensile strength was 43—50 kg/mm? for STIN ‘alloy’and 53—70 kg/mn? for STLV alloy.

“The respective 100-hr rupture strength of of STIN az: ST1V alloys at 600C was 25.5 and

~1.28.0 kg/mm and at:700C, 6.0 and 8 kg/mm . _§TJV alloy, water quenched from 1050C and
“tested at 800C under a stress of 20 kg/mm2, had a rupture life of 6—7 hr. The lowest

_creep rate at 750C in STIN alloy was achieved by annealing at 1050—1150C followed

by air or water cooling. Orig. art. has: 5 filgures and 2 tables. [AZ)]
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: ,IVUZ Tigvetnaya metalluvgzyaz no, 2,‘ 1965 131 135, and :.nsert facing

hydr'ogen bvi“t.’h’ness, tenslle sh:'ess, metal deformation

i ABSTRAC"" TIm m*dev to” udy ‘the- hydroé britfleness o 6 al. loys, the effeat of hz4 o
drogen’lzn ‘the ‘stricturaind properties nd v15-1'd1llcys (after furnace coo).-{
ing in air gd quenohfng in water) was mvestxgated. Contrary to the prevailing i

. lview, it wad showii that these alloya, like (a + B8)-alloys, tend to display hydrogen |
brittlenesds) nde%‘cnrtain conditions, whan the crosu-bars of the tensile impact

tesn:ing machine flove at slow rates.. This brittleneus develops to the greatest ex-
tent  in. quenched titam.tm alloys. The approach used in determinlng the haydrogen
1 “In thege': l’toys iﬁs‘ therei'ore the game as’ that used fov (u + B)-alloys.

]
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i que»nch &_.él"l ys i t .roﬁs-bars oE the machme should be disp Lace'd at slow rates. ;
The hyllrogen Srittleness of guenched « titanium alloys which develeps at slow defop-
:ionirates -is-due to- -the decompositlon of supersaturated sclutions of hydrogen in .

influence of the applied stresses. The hydrides separating
d soilutions- under the influence of these stresses are prafer-

erpindicular to the direction of the “engile stresses, causing
art:.. has. b fig‘was.. e ‘,.ll

~etawLJ.c»vedenﬂya‘ i tevmichesskoy obvabotk:., Hoskovslkly '
cheukly institut (Degartmont of Physical He1allm~gy and Heat |
ion Technobogical Instxtute)
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‘AUTHOR: . Kolachev, B, A';QE%%%;‘ Bukhanova, A. A.; Gusel'aikov, N. Ya®

| TITLE: The effect of hxdmgellr{on the mechanical preperties of quenched Ti alloys
f 4

8 | SOURCE: - ‘Metallovedeniye i"',vte'mis;heskéya' obrabotka metallov, no. 5, 1965, 9-15

TOPIC TAGS: ' titimiumi alloy, netal mechanical property <

[ ABSTRACT: _The structur : V13-11"vr0 16 .
with respect’ to’the effects of hydrcgen, After protessing, vods of 60-70 mm diame-~
“ter were heat treated in various ways to retain or to remove hydropen. The removal

ruc,um_';iand_ﬁptfoperties,.'gf ,'6.”l‘3~1!<‘i'}.’,l!,“and,\n‘6 alleys were studied :

{ was done by heatingz in a vacuum furmace at 900°C for 6 hrs, and furnace cooling.

WY bt s it it st e e
‘

The properties were then coupared to samples annealed by standard |rocedures. Vac-
uun annealed samples had higher ductilities and retained approximately the same
strength levels. The effects of, hydrogen were related to the rechénical properties
of the Ti alloys, both after quenching, and after quenching and rxcn temperature

{ aging. ' In general, strength increased and ductility diminished wilth increased hy- |

-drogen content :(0.001 te 0.0%% H).  The aglng treatuent offset the curves of
.strength and ductility, with ductility gradually diminishing with increased aging
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peeds ‘de ,mation. 'rhe e
rechanigal:propertiesidid inat:ghanj aven at high contents of hydro-

11 gen, ,Hj__ngg__“g‘tggg_;j ___gg;g__b'\of ull the: al, loys-In the quenched condition shaws
.‘ the effect of mcreaszmg nydrogen contents. In general, inereasing the H level re-
-“ur!z'teusmc'phasa n-the g-matrix. Ko changes i
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'55;tITL_Bt . Bffu.t of hydrogen on the structure and properties of VT15 alloy |

'SOURCE: ~ IVUZ, = Tavetnaya metallurgiya, no. 3, 1965, 131-135

_TOPIC TAGS: alloy, titaniuﬁ’,-)dlloy, aluminum containing alloy,
Bl | molybdenum containing alloy, chromium containing alloy, hydrogen
2Bl | containing alloy, alloy structure, alloy property/VT15 alloy

jf<_AﬁszACT£a The éffecc of.hydrogén on the structure and properties of g1
P VILS f~aluminum alloy (3,72 Al, 7,352 Mo, 10.6X Cr, 0,11% Fe, 0,042 s,

B ..7].0.032C, and 0,12% 0,) has been investigated, Forged bars 14 x 14 x 20 mm
T 1 of twice vacuum~arc melted alloy were vacuum annealed at 900C for 6 hr,
SN | impregnated with hydrogen, annealed at 780C for 1 hr, and water
Bl | quenched.  Some bars after quenching were aged at 480C for up to 24 hr,
8- ] 1t was found that the tensile and yleld strengths of a3~quenched .
} . |-alloy inoreased somewhat as the hydrogen content increased from 0,1 to ||
4 - | 9.2%; the elongation and reduction of area dropged. however, the o
8 | latter from 65,82 at 0,002% hydrogen to 53.4X at 0,2% hydrogen. At a
B | Card 1/2 - _UDC:. 669,295
' B . e - = i B ;
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.|'deformation rate of 4 um/min, the tensile and yield strengths were
‘Ligher than those obtained at a deformation rate of 0,4 mn/min at all .
| hydrogen contents. The tensile strength of aged alloy is not affected
-| by hydrogen at contents up to 0.05Z, but drops with a further increase |
in hydrogen: at hydrogen contents of 0,002, 0,05, and 0,1% the tensila e |
;| strength was 168, 169, and 152 kg/mm?, Elongation and reduction of S
./|'area increase from 3 and 10% at 0,002% hydrogen,to 7 and 13% at 0.1%
~{ hydrogen., The structure of as~quenched alloy consisted of only the
+'| B-phase at all hydrogen contents. - In aged alloy, the amount of o
] - |-precipitated a-phase decreases with increasing hydrogen content. Thusyg |-
I | hydrogen ‘at contents up to 0.2 does not cause,an;ggggigglgggg;ﬂof S

d | heat-treated VILl5 alloy at room temperature, It increases the stabil=y
‘ ity of B-phase and reduces the rate of B-phase decomposition and the

i - l-rate of avphase formation. Orig., art, has: 4 figures, (az]
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«TITIE: Structural inhomogeneity of the_cladding layer in sheets { of alloy D16 /(

!
SOURCE: _ AN SSSR, Institut metallurgil., Metallovedeniye legkikh splavov (Metallog-

. Taphy of light alloys), Moscow, Izd-vo Nauka, 1965, 151-157

TOPIC TAGS: titanium containing alloy, manganese containing alloy, al’umimnn,alloy/
D16 aluminum alloy :

ABSTRACT: The effect of hot apd cold rollingl of alloy D16 sheets on the homogeneity
and structure of the aluminum*gurface layer of the sheets was investigated. The
investigation was initiated tof determine the mechanism for the formation of large
erystal grains in the surface layer of D16AT|§nd D16ATV/ hot rolled sheets, The
effect of adding titanium, manganesep/zirconium,-and_boron og L}he crystal grain
size in the surface layer of the hot rolled sheets was also Studied. The experi-
mental results are presented graphically (see Fig, 1). Whereas additions of Zn
and__B__-_hhd no effect on the crystal grain sizelvadditions of Tl considerably lowered
the crystal grain size, and additions of Mn completely removed any inhomogeneity
in the aluminum surface layer of the alloy. . —

-
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Fig, 1, Critical degree of deformation of alumimm for formation at ,
L room temperature as a function of the titanium'¢dntent and tempera-

ture of hot rolling of aluminum cladding ingots,' a = cold rolled —

ou}gnimm (thickness 2.0 mn); b ~ surface layer of hot rolled alloy

| Orige art, bast 4 figures,
SUB COIE: 11/ SUBM DATE: 16Sep65/ ORIG REF: 001
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PITLE: The rolling of thin-walled tubes from slightly deformable aluminum alloys

SOURGE: AN SSSR. Institut metallurgii. Netallovedeniye legkikh splavov (tetallog-
raphy of light alloys). Moscow, Izd-vo Nauka, 1965, 204-209
y Yol b
i / D1

mmd‘:h- ™~
TOPIC TAGS: aluminum alloy, metal,{ﬂga*q, roll forging, :

aluminum elloy, D16 aluminum alloy, AMg6 aluminum alloy

ABSTRACT: Tests were performed to d{bennine e feasibi¥ity and best means of

producing thin-walled tubes of alloys D1, ng d éggé the method of heat rolling.
Test data recordings show the mechanical properties of alloy gpecimens ds a function
of temperature and as a function of the process by which the alloy is milled.
Improved technological properties of the tube specimens are affpfded by the hot-
rolling process. It was found that alloys D1 and D16 are easi{y rolled in the
temperature interval 120--220C without intermediate temperingt Alloy AMgb (with no
restriction on chemical content) can, in the annealed state, be rolled in the same
temperature interval. The maximum rolling temperature for AMg6 in the nonannealed
condition is about 150C, The hot-rolling technique is more productive than the cold
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technique when the production is carried out on the KhPT system. For alloys which i
are only slightly deformable, the use of the hot-rolling technique results in !
profitable production as opposed to the unprofitable record of previous production;
also the product lire is wider with the hot-rolling technique. Acdditional benefits
discussed are the low capital outlay required for implementing this technique, the
ease of conversion to the technique, and the reduction in wearlon production equip-
ment. Orig. art. has: 3 tables.

SUB COUF: 13, 11/ SUBM DATE: 16Sep65

LA RO /T T, 5 7% & T S RN

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000930220019-5"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000930220019-5

P2S | Raey

-

1]

o — L 3855266 - T (m)/iF (k) /T/BHP(u) /AP (L) /EPT _ TaP(c) GD/ID/HT
1 ACTRRT AT6012393 . SOURCE conz:c un/oooo/é,;/ooo/ooo/ozlz/ozzﬂ

AUTHORS: Kolachev, B, A.y Livanov, V. A.; GQusel'nikov, N. Ya,; Bukhanova, A. A.
Sl - 24 — -
5=
2 erl W

TITLE: On certain general principles of the occurrence of hydrogen brittleness in

ORG: none

alloys VI3-1 and V115 / -
] \U
SOURCE:s Soveahohaniye .po_mutallokhimii, metallovedeniyu i rimeneniyu titana i yego | -

splavov, 6th. Novyye issledovaniya titanovykh splavov (New research on titanium
alloys)s trudy soveshchaniya, Moscow, Izd-vo Nauka, 1965, 212-220

PHASE CoOMPOSITION
TOPIC TAGS: , orack propagation, titanium containing alloy, alloy, martensite alloy,
material deformation, hydrogen embrittlement / VI3-1 martensite alloy, VI15 alloy

ABSTRACT: A review is made of certain prineiples of hydrogen brittleness in alloys

VI3-1 and VI15. The brittleness of (o(an-b )~titanium oy VI3-1 is more intense
at temperatures below rocm temperature dnd at low rates of deformation. ~titanium
alloys at lower-than-room temperatures also tend toward hydrogen brittleness, The

temperature of the occurrence of hydrogen brittlenesh decreases with increasing f—
hydrogen content., Hydrogen brittleneas of alloy VI'l5 occurs only at low rates of
deformation in a narrow temperature interval from =30 to 10C, The brittleness of

(0( + @)-titanium alloys depends upon processes occurring in the 6 -phase during

5
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\V
plastic deformation. Since the (5 -phase content in alloy VI3-1 is, after isothermal

annealing, eimilar to that in alloy VT15, the hydrogen brittleness in each develops
in the same Ygat'.t.ern under identical conditions of mechanical testing. The disloca- ,
tion theory\Batisfactorily describes the brittleness phenomenon. The dislocations
Transport hydrogen to the edges of the grain, thus causing segregations of hydrogen
Jeading to formation and propagation of cracks. The microscopic nature of crack
formation and how hydrogen segregation serves to prevent plastic deformation at the

tip of oracks 2:9 discussed. Orig. art. hasi 6 figures.
SUBM DATE: 02Dec65/ ORIG REF: 008/ OTH REF: 010
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TITLE:

The effect of thermal processing on the mechanical propertlies of type AT2
alloys

AL

—}-8plavov, 6%h, Wovyye issledovaniye titanovykh splavov (New research on titanfium = |-
alloys); trudy soveshchaniya. Moscow, Izd-vo Nauka, 1965, 238-242

SOURCE: Soveshchaniye po  Metallokhimii, meta]_._lovedeg.i.yg"_i.mp:_::ig;gp__e_xl_}wx titana i yego

TOPIC TAGS:
alloy

ABSTRACT: The results are given studies of the effect of thermal processing on the
mechanical properties of type AT2 alloys. Several composaiti B8 were invegtigated,
which displayed high plastic and shock-resistance properties!at rcom and{at low (-196
and -293C) temperatures. These alloys were given the designations AT2-1, AT2-2, and
AT2-2,\ d were produced in shegets in industrial conditions. Measurements were made of]
the dependence of the resist;@ty of these compositions on the testing temperature (see
Fig. 1). Thermal processing' ¥as bounded in the temperature range 500--1000C. The
thermal process included: 1) heating at the prescribed temperature for 30 minutes; 2)
60-minute air-cooling, and 3) 60-minute oven cooling. The mechanical properties of the

Card ABEROVED FOR RELEASE: 03/13/2001 CIA-RDP86-005%§(§00 6832%%20%(1)159 5
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alloys are related to the observed changes in the alloy microstructure occurring with
varied thermal processing. Recommendations are: 30- to 60-minute thermal treatment at
500 to 600C with subsequent air oooling for alloy AT2-1; 600C proceasing for alloy

AT2-2; and 500--600C processing for AT2-3., The optimal mechanical properties obtained
with the recommended Jprocessing are summarized. Orig. art., has: § figures. e
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‘phase diagram of the system were plotted at 700 and 800C from the isotherms and igobars of
the hydrogen equilibrium pressure, It is shown that the heat of solution of hydrogen in the |
a-phase is virtually independent of the oxygen content up to 3 wt. % and amounts to about i
22,400 cal/mole. At higher oxygen contents the heat of solution of hydrogen in the a-phase

increases (with consideration of the sign) and amounts to 17,200 cal/mole 6t 10,10 wt, %, 0.
Orig, art, has: 1 table and 7 figures,
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ABSTRACT: Tho mochanical pr{oportios of tho alloy MA2-1 wore dotormined as a {unction
of its hydrogon contont., Tho invostigation was initiated to corroborato a rmechanisn
for hydrogen ombrittlomont in metals, as proposed by B, A. Kolachov, V. A. Livanov,
A. A, Bukhanova, and N. Ya. Gusel'nikov (Hovyye issledovaniya titanovyknh splavov.
Izd, Nauka, 1965 s, 212)., The mochanical proporties of the spocimens wero ascertained
aftor anncaling in air and in vacuum at 300C for 10 hours. The hydrogen contont of

'

the specinmons, dotormined after A, P. Gudchenko and A, K. Leont'yov (Sb. Trudy MATI, .

1961, vyp. 49, s. 137), was 18 em3 and 9 em? por 100 g rospectively. The oxporimantnl%

rosulis are presented graphically (seo Fig. 1).
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with the proposed dislocation hypothesis of hydrogen embrittlomont, :_

It was found that these results agree:
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Fig. 1. Influonce of the experimental temperature on the mochanical properties
of alloy MA2~1: a ~ hot-pressed state; b - after vacuum annealing at

300C for 10 houra; ¢ - after air amnealing at 300C for 10 hours
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